ABSTRACT
Introduction
Influenza A and B virus infections are major causes of morbidity and mortality worldwide. The influenza viruses are divided into three types, A, B, and C, on the basis of antigenic differences in nucleoprotein and matrix (M) proteins. Influenza A viruses are further classified into subtypes based on the antigenic differences of the surface proteins hemagglutinin (HA) and neuraminidase (NA). Currently, there are 15 distinct HA (H1 to H15) and 9 NA (N1 to N9) subtypes. Three subtypes of HA (H1 to H3) and two subtypes of NA (N1 and N2) are found among influenza A viruses that have caused epidemics among humans. Influenza A virus HA and NA glycoproteins undergo mutational changes known as antigenic drift. For this reason, major epidemics of respiratory disease caused by new variants of influenza virus continue to occur each year.
Antigenic shift occurs when RNA segments reassort between different subtypes in coinfected cells and there is a serious danger for appearance of a new pandemic influenza subtype. (14) For the rapid isolation and identification of infuenza viruses in clinical samples. WHO recommends the use of complex of diagnostic methods. A variety of techniques are available for the detection and identification of influenza viruses. Standard laboratory methods are based on virus isolation in tissue culture or embryonated eggs. The final identification of the isolated virus is usually accomplished by immunofluorescence tests or enzyme immunoassays. Hemagglutination inhibition (HI) procedures are used for the subtyping of influenza A viruses as well as for analysis of antigenic variation of both type A and type B viruses. These methods are very sensitive but depend upon the presence of infectious particles in the original sample. More rapid tests, such as antigen detection by enzyme-linked immunosorbent assay or direct immunofluorescence. (3, 6, 10) are carried out for the detection of the virus as well. However, these techniques are of limited sensitivity and specificity.
Another approach for rapid detection and identification is the use of polymerase chain reaction (PCR) for detection and amplification of the viral nucleic acid. This method has been used for different viral pathogens like hepatitis B virus (12) , papillomaviruses (11), etc. There are different modifications of the PCR technique -multiplex PCR, nested PCR, RT -PCR, RealTime PCR (5, 13) Reverse transcriptase -polymerase chain reaction (RT-PCR) is one of the most sensitive and specific molecular techniques that can simultaneously detect, type and subtype influenza viruses A and B in specimens of patients with respiratory infections. (2, 18, 20, 21) In some of these studies, agarose gel analysis was used for the detection of the amplified gene region. (4, 18, 20) Other groups performed probe hybridization (2, 15) , nested PCR (19, 21) , or PCR-enzyme immunoassay (EIA) to evaluate the specificity of the amplified fragments. (1, 16) The aim of this study was to apply the RT-PCR technique for typing of influenza 
Materials and Methods

RT-PCR for typing of influenza A and B viruses during the SEQC in the season 2002/2003
Fifteen simulated samples from SEQC were simultaneously inoculated onto chicken embryos and cell lines -MDCK и HЕp -2 and currently watched for isolation of influenza viruses by haemagglutination test and presence of cythopathic effect.
RNAs were directly isolated from allantoic liquids using QIAGEN Viral RNA purification columns.
Reverse transcription and specific amplification /PCR/ were carried out in one-tube assay, using FluVision Primer mix (DNA Technology A/S, DK), performed in GeneAmp PCR System 9600. Each sample was treated simultaneously by specific primers for type A and B influenza viruses -multiplex RT-PCR. Appropriate selection of primers allows specific identification of influenza viruses.
Detection and identification of the amplified cDNA fragments were based on hybridization to two different microtitre plate wells covalently binding Influenza Aor B-specific capture probes respectively. After the PCR reaction and hybridization to the capture probe the denatured biotinlabelled amplicons were reacted with streptavidine-conjugated HRP and detected spectrophotometrically, as described previously (7).
RT-PCR for typing and HA and NA subtyping of influenza viruses A and B in the season 2003 /2004
Fifty nasal and throat swabs from patients with influenza-like diseases were taken in the acute phase of the disease. The clinical materials were preliminary inoculated onto the cell lines -MDCK. After initial screening of the samples by immunofluorescence assay /IFA/, hemagglutination test /HAT/ and for presence of cytopathic effect /CPE/, the samples were detected by RT-PCR according to the scheme:
RNA was extracted from the cell culture supernatants with Trizol LS /Invitrogen, USA/. Viral RNA were eluted in 25 µl dd H 2 0.
RT-PCR was carried out using one-step SuperScript RT-PCR (Invitrogen, USA) kit performed at "ОPTICON I" (MJ Research, USA) by employing HA and after NA subtype-specific primer pairs selected from highly conserved regions of the the hemagglutinin and neuraminidase gene segments of the two types influenza viruses.
The obtained PCR products /amplicons/ were analyzed using 2% agarose gel electrophoresis and their sizes were compared with DNA molecular weight marker φХ-174 (Invitrogen) as described before. (8) Results and Discussion
RT-PCR for typing of influenza A and B viruses during the SEQC in the season 2002/2003
A new RT-PCR method for detection of influenza viruses type A and B was introduced for the first time in the laboratory during the Second European Quality Control. The initial simulated samples from the respiratory panel were analyzed by multiplex one-step experimental RT-PCR kit /DNA Technology/ not later than 24-48 h after their delivery to the laboratory. According to the requirements of the European Quality Control our results had to be reported within a period of 1 week. After the Control was finished, the real panel composition was received.
The results from the application of RT-PCR for influenza viruses in 15 samples are shown in Table 1 .
Eight type A influenza viruses, 4 type B influenza viruses and 3 negative samples were detected in the laboratory using RT-PCR eхperimental kit. The composition of the respiratory panel was 7 influenza viruses type A, 4 type B, 2 RSV and 2 negative samples. The obtained false positive result for influenza type A in one of two negative panel samples was due to possible contamination. We received additionally 2 negative samples for influenza viruses in two RSV containing samples because we were not able to determine the genome of RSV at this stage. The RSV genome presence in 2 samples from the panel was de- After the screening we obtained 30 positive for influenza virus type A, 15 suspected for influenza virus type A and 5 negative samples. All positive samples were influenza type A -the etiological agent of influenza morbidity in Bulgaria in this season.
Two specific primer pairs for НA and NA of influenza virus -subtype A /Н1N1/ and A /Н3N2/ and a primer pair for НA of influenza B virus were used. The primers ( Table 2) were chosen to amplify fragments from highly conservative regions of the genome of influenza viruses (9,17).
The reaction was performed with primers for the HA and after the subtype H3 was clarified, the process was continued with primers for NA. The results from RT-PCR for typing and HA and NA subtyping are shown at Table 3 The specific PCR products were clearly separated and identified on a 2 % agarose gel ( Fig. 1 and Fig. 2) . The amplicon sizes were compared to DNA φХ -174 marker. Lane №5 -sample №1 with N2 primers Lane №6 -sample №1 with H3 primers Lane №6 -sample №2 with N1 primers Lane №7 -sample №1 with B primers Lane №7 -sample №2 with N2 primers Lane №8 -sample №2 with H1 primers Lane №8 -sample №3 with N1 primers Lane №9 -sample №2 with H3 primers Lane №9 -sample №3 with N2 primers Lane №10 -sample №2 with B primers Lane №10-negative control (uninfected tissue culture liquid) Lane №11 -negative control / uninfected tissue culture liquid / Lane №11 -sample №4 with N1 primers Lane №12-negative control -Н2О Lane №12-sample №4 with N2 primers 3. Due to RT-PCR high sensitivity it was possible to detect the initially suspected samples.
RT-PCR for detection, typing and subtyping of influenza.
viruses can be used in the routine diagnosis of the disease in Bulgaria together with a large complex of classical methods
